The Synthesis of monomer and crosslinker
. The Synthesis of monomer 1.
3,5-dibromopyridine (98%) (5.0 g, 21.2 mmol), PdCl2(PPh3)2 (450 mg, 0.64 mmol) and CuI (242 mg, 1.27 mmol) were added into 250 mL flask with 50 mL of Ar-degassed triethylamine and 4.5 mL of Ar-degassed 2-methyl-3-butyn-2-ol (98%). The resulting solution was stirred at room temperature for 24 h before the solvent was removed under vacuum. The black residue was extracted with ethyl acetate (15 mL × 5). The organic phase was combined and dried over MgSO4, then filtered through neutral alumina. The filtrate was dried under vacuum to leave black oil. The product was purified by flash column chromatography to give 4 as a yellow powder. (4.75 g, 92%).
Compound 4 (1.0 g, 4.14 mmol) and KOH (0.46 g, 8.25 mmol) were added into 250 mL flask with 50 mL of Ar-degassed toluene. The resulting solvent was refluxed for 12 h. The solvent was removed under vacuum to leave a yellow brown solid, which was then dissolved in dichloromethane. The solution was filtered and the filtrate was dried under vacuum to give a yellow brown solid. The product was purified by flash column chromatography to give 1 as a white powder. (0.258 g, 49%). 1 H-NMR (500 MHz, CDCl3) δ 8.65 (d, J = 1.9 Hz, 2H), 7.88 (t, J = 1.9 Hz, 1H), 3.26 (s, 2H) ppm.
Trimethylolpropane tris(3-mercaptopropionate) [2] . 1,1,1-tris(hydroxymethyl) propane (3.36 g, 25 mmol), H2SO4 (0.201 g, 98%) and toluene (20 mL) were mixed and added in a three-neck flask, which equipped with reflux condensing tube, constant pressure drop funnel, and Dean-Stark trap. 3-mercapto-propanoic acid (8.752 g, 75 mmol) was dropped slowly into the reaction system through the constant pressure drop funnel. And then, the reaction was carried out by heating the flask to 130 °C for 4 h. The reaction was terminated by cooling down to room temperature. Then, the reaction solution was washed with deionized water to neutrality. The organic phase was separated, and dried over anhydrous MgSO4. The transparent oil 2 was obtained by removal of toluene using the rotary evaporator. ( 8.957 g, 90%). 1 H-NMR (500 MHz, CDCl3) δ 0.9 (m, 3H), 1.50 (m, 2H), 1.65 (m, 3H), 2.65 (s, 6H), 2.8 (s, 6H), 4.1 (s, 6H) ppm. 
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